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Specification 

1 . Title of the invention 

Method for Manufacturing Molded Product from Thermoplastic 
Resin Sheet 

2 . Claim 

A method for manufacturing a molded product from a 
thermoplastic resin sheet, characterized by the fact that in 
manufacturing a molded product by vacuum molding method, 
pressurized air molding method, etc., after heating a uniaxially 
stretched or biaxially stretched thermoplastic resin sheet 
material by an indirect heating method, a mold in which a 
deformation-preventing rib is installed at the side to which the 
heated sheet material to be molded is supplied and a cut edge is 
installed at the outlet side of the sheet material is used in 
molding . 



1 Numbers in the margin indicate pagination in the foreign 
text . 



2 



3 . Detailed explanation of the invention 

The present invention pertains to a method for 
manufacturing a molded product from a thermoplastic resin sheet. 
More specifically, the present invention pertains to a method 
that prevents the deformation due to the contraction of a molded 
product, improves the quality of the molded product, and 
improves the productivity, when the molded product is 
manufactured by a vacuum molding method or a pressurized air 
molding method after heating a uniaxially stretched or /6 
biaxially stretched thermoplastic resin sheet as a material by 
an indirect heating method. 

As the method for manufacturing a molded product by using 
the uniaxially stretched or biaxially stretched thermoplastic 
resin sheet as a material, there are a vacuum molding method and 
a pressurized air molding method. As a heating method being 
adopted in the method for manufacturing a molded product by 
using these sheets as materials, there are is a direct heating 
method that brings the sheet material into contact with a 
preheated metal plate and heats it and an indirect heating 
method that heats the sheet material in a hot air without 
contacting with the heating plate. In molding the stretched 
sheet material, the direct heating method is mainly adopted. 
The reason for this is that since the stretched sheet material 
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is deformed by the contraction due to heating, the heating part 
must be fixed and the fixing is easy in the direct heating 
method. However, the direct heating system is easily subjected 
to restrictions by the thickness of the sheet material, the 
width of the sheet material, and the number of molded product 
that can be molded by one shot, and the molding method due to 
the indirect heating method with little restrictions is 
reviewed. As the molding method using the currently known 
indirect heating method, as described in Japanese Kokoku Patent 
No. Sho 42 [1967] -6185 , there is a method that punches a molded 
product out of the sheet material when molding is applied. 
According to this molding method, the product is contracted by 
the contraction force of the sheet material and deformed up to 
the next shot, and it is necessary to feed the sheet material 
extra to avoid the influence due to the contraction. As a 
result, the yield is lowered. 

This inventor considered such a situation and earnestly 
reviewed the method for manufacturing a molded product from 
which the above-mentioned drawbacks are removed. As a result, 
the present invention was completed. 

The purpose of the present invention is to provide a method 
for manufacturing a molded product, in which the quality is 
improved by minimizing the influence due to the contraction of 
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the molded product and the productivity is improved, by heating 
a uniaxially stretched or biaxially stretched thermoplastic 
resin sheet as a material by an indirect heating method. 

Thus, the essence of the present invention for achieving 
the above-mentioned purpose is a method for manufacturing a 
molded product from a thermoplastic resin sheet characterized by 
the fact that in manufacturing a molded product by vacuum 
molding method, pressurized air molding method, etc., after 
heating a uniaxially stretched or biaxially stretched 
thermoplastic resin sheet material by an indirect heating 
method, a mold in which a deformation-preventing rib is 
installed at the side to which the heated sheet material to be 
molded is supplied and a cut edge is installed at the outlet 
side of the sheet material is used in molding. 

Next, the method of the present invention is explained in 
detail . 

The method of the present invention is applied to a 
uniaxially stretched or biaxially stretched thermoplastic resin 
sheet material. Then, these stretched sheets are applied when 
molding by heating according to the indirection method. As the 
thermoplastic resin, styrene group resin, vinyl chloride group 
resin, olefin group resin, etc., are representative, and 
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polycarbonate, polyamide, and other thermoplastic resins, which 
can be made as sheets by a stretching method, can also be used. 

Next, the embodiment of the present invention is explained 
in detail by the figures, however the present invention is not 
limited to the following examples unless its essence is 
deviated . 

Figure 1 is a vertical sectional view showing an apparatus 
in a state in which a molded product is manufactured by one 
example of the apparatus being used in applying the method of 
the present invention. Figure 2 is a partial enlarged vertical 
sectional front view showing a molded product of the apparatus 
shown in Figure 1. Figure 3 is an oblique view showing an 
example of the product obtained by the method of the present 
invention. Figure 4 is a plan view showing an example of the 
product obtained by the method of the present invention. Figure 
5 is a plan view showing a product obtained by a conventional 
method. 

In the figures, 1 is a biaxially stretched thermoplastic 
resin sheet to be molded and is transferred in an arrow 
direction per fixed time by a transferrer which is not shown in 
the figure. 2 is a heating furnace of the sheet 1 and heats the 
sheet 1 up to a moldable temperature in the next mold. The 
sufficient length of the heating furnace 2 is usually a length 
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of .3-5 shots (in the example shown in the figure, the length of 
32 in Figure 3 corresponds to one shot) , and the sheet is heated 
to a desired temperature in the final zone of the heating 
furnace. The sheet heated is transferred to the molding mold 
part while both ends in the axial direction are gripped, and the 
sheet is supplied to molding. 3 is a mold support stand, 4 is a 
hydraulic cylinder, 5 is a toggle mechanism, 6 is a heating /7 
furnace support stand, 7 is a mold frame, 8 is a face plate, 9 
is a pressurized air supply pipe, 10 is an air hole, 11 is a 
molding mold, and 12 is an air hole installed in the molding 
mold 11. 13 is a lower mold for molding a rib for preventing 
deformation, 14 is an upper mold opposite to 13, 16 and 17 are 
respectively coolant holes installed in the molds for molding a 
rib . 

After the sheet 1 heated is transferred to the molding mold 
part (see Figure 1) , the mold support stand 3 is pushed up by 
the hydraulic cylinder 4 and the toggle mechanism 5, the sheet 1 
is sandwiched between the mold frame 7 and the face plate 8, and 
the mold is fastened so that a pressurized air may not leak. 
When the mold fastening is finished, a pressurized air is 
supplied to the pressurized air supply pipe 9 and arrives at the 
sheet surface through the pressurized air supply pipe [sic; air 
hole] 10, and the heated sheet is pressed against the mold 11 
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for molding. The air trapped in the mold 11 for molding is 
discharged to the mold outside through the air hole 12 (see 
Figure 2) . 

The above-mentioned example is an example for manufacturing 
a molded product by the pressurized air molding method. If the 
air hole 12 of the mold 11 for molding is connected to a vacuum 
mechanism, a molded product can also be manufactured by a vacuum 
molding method. Also, a molded product can be manufactured by 
the combination of the pressurized air molding method and the 
vacuum molding method. 

In manufacturing a molded product by the above-mentioned 
molding process, a mold that has a set of the molds 13 and 14 
for molding a deformation preventing rib and can mold a 
deformation preventing rib 18 is used for the sheet 1. In 
Figure 1, the lower mold 13 is fixed as a male mold to the mold 
frame 7, and the upper mold 14 is operated by the hydraulic 
cylinder 15. Needless to say, the combination may also be 
opposite. Also, the mechanism for operating the mold 14 is not 
limited to the hydraulic mechanism, and other mechanisms may 
also be adopted. The shape of the deformation preventing rib 18 
may be set so that the vertical sectional shape cut in the arrow 
direction of Figure 1 may be V type, U type, or W type. Its 
width (the direction perpendicular to the arrow direction of 
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Figure 1) does not need to be the total width of the sheet 1 but 
can be changed in accordance with the shape of the product being 
manufactured. If the width is too narrow, since the deformation 
due to the latter thermal contraction cannot be sufficiently 
absorbed, which is not preferable, and the width is preferably 
the same as or slightly wider than the width (in the direction 
perpendicular to the arrow direction of Figure 1) of the sheet 1 
being molded. The deformation preventing rib 18 may be molded 
along with molding of the container body. In other words, when 
the mold fastening is started or after the mold fastening is 
finished, if the upper mold 14 is pressed against the lower mold 
13 by operating the hydraulic mechanism 15, the deformation 
preventing rib 18 can be molded. While the container body is 
molded, the sheet is not transferred, and the sheet being heated 
by the heating furnace is heated most high in the part nearest 
to the mold for molding and is likely to be contracted. 
However, when molding, if the deformation preventing rib is 
immediately molded by the mold for molding the deformation 
preventing rib and the molds 13 and 14 are maintained in a 
pressed state while molding the container, the deformation of 
the sheet can be prevented from reaching the mold for molding. 
When the molding is finished and the mold is opened, the mold 14 
is returned to the original position, and a sheet for the next 
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molding is transferred into the mold 7 for molding and can be 
subjected to the next molding. While the next sheet of one shot 
is transferred from the mold opening and the mold is fastened, 
the sheet 1 is contracted, however since the deformation 
prevention rib 18 is formed and this part is still not 
sufficiently cooled, the part can be deformed in a range from a 
concave shape to a planar shape. The contraction of the sheet 1 
is absorbed by the deformation, and the contraction of the sheet 
is absorbed by the deformation, so that the influence on the 
molded product 19 can be minimized. 

In order to remove the deformation during the transfer of 
the sheet, a mold in which a cut edge 20 is installed at the 
side opposite to the side where the mold for molding the 
deformation preventing rib of the above-mentioned mold 11 for 
molding, that is, at the outlet side of the sheet material is 
used. The cut edge 2 0 is preferably fixed to a fixing plate 21. 
The fixing plate 21 is put into the mold frame 7 as shown in 
Figures 1 and 2, and the tip of the fixing plate 21 is set to 
the same height as the height of the mold frame 7. The tip of 
the cut edge 2 0 is raised by the portion corresponding to the 
thickness of the sheet heated, and the width (the direction 
perpendicular to the arrow direction of Figure 1) of the cut 
edge 20 may be equal to or slightly wider than the width of the 



mold for molding the deformation preventing rib. The cut edge 
20, as shown in Figure 2, inserts a cut into the sheet 1 when /8 
fastening the mold. Then, if the sheet 1 is contracted when the 
mold is opened and the next sheet for molding is transferred, as 
mentioned above, the deformation preventing rib 18 is deformed 
in a range from a concave shape to a planar shape, however the 
part in which the cut is inserted is opened like 2 9 shown in 
Figures 3 and 4 and absorbs the deformation, so that the 
influence on the molded product 19 can almost be eliminated. 

22 is a fixing plate of the hydraulic cylinder 15, 23 is an 
upper surface fixing plate, 24 is an adiabatic plate, and 25 is 
a thermal plate. The thermal plate 25 has a role for insulation 
so that the sheet heated may not be immediately cooled during 
molding, and preferably, it has a mechanism that can regulate 
the temperature. Also, a structure in which the sheet heated is 
not directly contacted with the face plate 8 is possible, and in 
this case, the thermal plate 25 and the adiabatic plate 24 may 
not be installed. 26 is a mold frame guide shaft, 27 is a lower 
fixing part, and 2 8 is a nut. 2 9 shows a state in which the 
part where the cut is inserted is opened by a thermal 
contraction of the sheet. 

The oblique view of the molded product obtained by the 
method of the present invention is shown in Figure 3, for 



instance. 30 is a track in which both ends of the molding sheet 
are sandwiched, and 31 is a track in which the heated sheet is 
pressed at the tip of the mold frame 7. 32 is a range formed by 
the mold shown in Figures 1 and 2. Needless to say, in cutting 
and punching processes which are not shown in the figure, the 
molded product is cut into a desired size from the sheet and 
punched as a product . 

Figure 4 is a plan view showing the molded product obtained 

by the method of the present invention. In case a, b, c, and 

h are given from the side near the heating furnace to the far 
side in each line (the upper part and the bottom face appear in 
a linear shape) of the molded product, the part a near the 
heating furnace and the opposite side h are not deformed at all. 
Figure 5 is a plan view showing a product obtained by a 
conventional method. In this case, the side a of the molded 
product near the heating furnace is severely deformed. 

In the prior art, when a uniaxially stretched or biaxially 
stretched thermoplastic resin sheet was heated by an indirect 
heating method and a molded product was manufactured by 
pressurized air molding method, vacuum molding method, etc., the 
sheet stretched was contracted by heating, and the molded 
product being obtained was deformed, so that a good-quality 
product could not be obtained. However, according to the method 
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of the present invention, such a drawback is removed, and a 
good-quality product can be manufactured with good efficiency, 
and its industrial utilization value is very high. 

4. Brief description of the figures 

Figure 1 is a vertical sectional view showing an apparatus 
in a state in which a molded product is manufactured by one 
example of the apparatus being used in applying the method of 
the present invention. Figure 2 is a partial enlarged vertical 
sectional front view showing a molded product of the apparatus 
shown in Figure 1. Figure 3 is an oblique view showing an 
example of the product obtained by the method of the present 
invention. Figure 4 is a plan view showing an example of the 
product obtained by the method of the present invention. Figure 
5 is a plan view showing a product obtained by a conventional 
method . 

In the figures, 1 is a sheet, 2 is a heating furnace, 7 is 
a mold frame, 8 is a face plate, 9 is a pressurized air supply 
pipe, 10 and 12 are air holes, 11 is a mold for molding, 13 is a 
lower mold for molding a deformation preventing rib, 14 is an 
upper mold for forming a deformation preventing rib, 18 is a 
deformation preventing rib, 19 is a molded product, and 20 is a 
cut edge . 
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